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INTRODUCTION
Burnout is common among medical students [1, 2] and 
tends to strengthen as physicians graduate and progress into 
residency training [3, 4]. The cardinal symptoms of burnout 
are emotional exhaustion, depersonalization, and impaired 
sense of personal accomplishment induced by repeated stress-
ors and may develop during undergraduate medical school 
training [5]. This phenomenon has been widely reported and 
linked to high rates of depression among physicians [6], dete-
riorating job performance and a loss of empathy for patients 
[5]. Although traditional stress management activities (i.e., 
meditation, journaling) to promote wellness among medi-
cal trainees are effective in reducing stress, Ziegelstein and 
colleagues suggest medical schools and residency programs 
address burnout by facilitating social engagement through 
structured opportunities to establish meaningful connec-
tions [7]. This was reinforced in a publication by chief medical 
residents recommending a shift in focus “from addressing 
burnout to fostering meaning within residency” [8]. Further, 
an inverse relationship was reported in a recent study between 
engagement and burnout/perceived stress among medical stu-
dents [9].
One approach to engaging trainees and cultivating mean-
ing may be through formal support of creative outlets and 
hobbies [10, 11]. Musical expression, such as singing, is one 
option to establish connections, build resilience, and decrease 
burnout.  A multi-institutional study of U.S. medical students 
revealed that exposure to literature, music, theater, and visual 
arts reduces symptoms of burnout in medical students and 
increases empathy, resilience, and tolerance of ambiguity 
[12]. The therapeutic and anxiolytic impact of the humanities 
may be driven by physiological changes. There is evidence that 
music engages the neurochemical systems for reward, moti-
vation, pleasure, stress, immunity, and social affiliation [13]. 
For example, studies show that serum concentrations of both 
salivary IgA, a marker of immune function, and oxytocin, a 
hormone involved in human connection, increase after sing-
ing lessons [14, 15]. Several studies also report decreases in 
cortisol, a hormone integral to the stress response, for subjects 
during the act of singing and other creative activities [13, 14, 
16-20]. Group singing in particular has also been shown to 
reduce stress and arousal, measured by serum levels of ACTH, 
a precursor to cortisol [21]. 
To address burnout among health sciences students, the 
University of Nebraska Medical Center (UNMC) created 
Doc’Apella, a volunteer student vocal performance group 
designed to provide a creative outlet through music. The pur-
pose of this study was to assess the students’ motivation for 
joining Doc’Apella and the impact on student burnout. 
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Abstract
Introduction: Burnout is common among health professions trainees characterized by emotional exhaustion 
induced by repeated stressors. Although traditional stress management activities to promote wellness are effec-
tive in reducing stress short-term, alternative approaches are needed with the potential for long-term impact. 
To address burnout among students at the University of Nebraska Medical Center (UNMC), a vocal group was 
formed to provide a creative outlet. The purpose of this study was to determine the students’ motivation for join-
ing Doc’Apella and assess the impact on burnout.
Methods: Students enrolled in a health sciences program were invited to participate during the 2018-19 aca-
demic year (August-May). Two volunteer students arranged the music, recorded individual practice tracks, and 
directed the group during rehearsals two nights/week from 5:30-6:30. Group members selected arrangements 
and performed in a variety of settings. At the end of the year, participants were invited to complete an anony-
mous online survey.
Results: Of the 98 students on the roster, 18 (18.4%) responded to the survey. Participants included medical stu-
dents (n = 9, 50.0%), three graduate students (16.7%), two public health students (11.1%), one pharmacy student 
(5.5%), and three classified as “other” (16.7%). Nine (50.0%) indicated the aspect of the group that was MOST 
important was “escaping my stress or frustration with a creative activity.” Thirteen (72.2%) felt Doc’Apella was very 
or extremely beneficial to their “own sense of wellbeing” and 94.4% (n = 17) reported Doc’Apella “helped reduce 
stress and burnout” somewhat or very much.
Conclusion: Creating music with others may provide an effective way for medical trainees to not only to express 
creative energy but also to connect with others across health professions. Although the results support structured 
creative activities to reduce stress and burnout, a large-scale study is needed will strengthen empirical evidence 
and highlight the impact for health professions trainees.
METHODS
Group Organization
Doc’Apella members were recruited via emails to stu-
dents, word-of-mouth, and a table at an orientation fair. 
Group rehearsals were scheduled two nights per week from 
5:30-6:30pm. Two volunteer students arranged the music, 
recorded practice tracks, managed a shared drive, and direct-
ed the group. Members selected arrangements from a variety 
of genres including current pop, oldies, folk songs, and holi-
day music. Students performed in groups of 4-20 in a variety 
of settings, including inpatient hospital floors and visitor wait-
ing rooms, medical student meetings, the UNMC Engage 
Wellness senior exercise program, the Nebraska Hospital 
Association Caring Kind Luncheon, the UNMC Well-Being 
Symposium, the annual pediatric holiday party, and the Ana-
tomic Donor Ceremony. 
Participants
Students enrolled in a health sciences program were invited 
to participate in Doc’Apella during the 2018-2019 academic 
(August-May) year. Members of the group were invited to par-
ticipate in the study via email and at rehearsal. The research 
team did not anticipate a response adequate to analyze paired 
responses from a pre-survey in August and post-survey in 
May, so data collection was completed at the end of the pro-
gram. Participation was voluntary and approved by the 
UNMC Institutional Review Board (#586-19-EX).   
Study Procedures
At the end of the academic year, participants were invited 
to complete an online survey via email. Participant respons-
es were anonymous. The survey was adapted from a similar 
study of participant involvement in the UNMC orchestra. 
The survey consisted of questions prompting students to rate 
their current and past states of wellness (i.e. before and after 
joining Doc’Apella) and to assess the benefits of participat-
ing in Doc’Apella. Responses to four open-ended questions 
were added to the end of the survey to collect qualitative data. 
A burnout question was derived from the Mini Z survey of 
physician burnout [22]. The complete survey is available 
as Supplemental Digital Appendix 1. The analysis included 
descriptive statistics using IBM SPSS Statistics for Windows 
(IBM Corp. Released 2017. IBM SPSS Statistics for Windows, 
Version 25.0. Armonk, NY: IBM Corp).
RESULTS
Doc'Apella Participants
A total of 98 individuals participated in the group at least 
once. Members of the group attending on a regular basis 
(at least ½ of the rehearsals) were 12 males (50.0%) and 12 
females (50.0%). Thirteen were medical students (54.2%), four 
were nursing students (16.6%), four were graduate students 
(16.7%), and three were public health students (12.5%). The 
typical attendance at rehearsals was 10-15 and 14-16 vocalists 
participated in performances.
Survey Participants
Of the 98 students on the Doc’Apella roster, 18 (18.4%) 
responded to the survey. Study participants were medical stu-
dents (n = 9, 50.0%), three graduate students (16.7%), two 
public health students (11.1%), one pharmacy student (5.5%) 
and three classified as “other” (16.7%). 
Participation and Importance
Respondents were asked why they originally joined 
Doc’Apella and the reasons participation was important to 
them. Results are displayed in Table 1. Doc’Apella partici-
pants were also asked to indicate which aspect was MOST 
important to them? “Escaping my stress or frustration with a 
creative activity” was the most frequent answer (n = 9; 50.0%). 
This was followed by “building new community and/or friend-
ships” (n = 4; 22.2%), “stimulating my mind and/or developing 
my skills outside of my profession” (n = 3; 16.7%), and “per-
forming music for myself ” (n = 2; 11.1%).
Symptoms of Burnout
Participants were asked to respond to questions regarding 
their symptoms of burnout prior to joining Doc’Apella and 
burnout symptoms they were currently experiencing.  Results 
are displayed in Table 2 (next page). Although overall rates of 
burnout appeared to decrease among the survey respondents, 
there were some in the group who still felt symptoms that had 
a  negative impact on their life. Responses also indicated thir-
teen (72.2%) of the participants felt Doc’Apella was very or 
extremely beneficial “on your own sense of wellbeing.” Partic-
ipants also felt participation in Doc’Apella “has helped reduce 
stress and burnout in your life” somewhat (n = 9; 50.0%) or 
very much (n = 8; 44.4%).
 DISCUSSION
Music’s beneficial impact on mood, mental health, and 
overall wellbeing are consistently documented in the liter-
ature [23, 24]. For health professionals—a population that 
faces heavy workloads and elevated rates of depression, anx-
iety, suicide, and burnout—music represents an opportunity 
for addressing these issues and building resilience. This study 
supports use of singing groups as a tool for medical students 
and other health professions students to combat burnout, as 
almost all respondents felt singing as a group helped them 
escape stress and frustration. 
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Why did you originally join Doc’Apella? 
 Yes No Qualitative Comments 
My friends were 
part of it 
 
38.9% 
(n = 7) 
61.1% 
(n = 11) 
“It’s been something 
that I’ve really enjoyed, 
a unique opportunity 
not readily available 
anywhere else.” 
 
“I would say it is exactly 
equal—to make new 
friends/build community 
and performing music 
for myself…” 
 
“Simply having a 
chance to sing may 
actually be #1, but 
since I moved here 
making new friends is 
very important to me 
too. 
I missed singing 
 
 
83.3% 
(n = 15) 
16.7% 
(n = 3) 
I missed 
performing 
 
 
44.4% 
(n = 8) 
55.6% 
(n = 10) 
I missed 
participating in a 
group activity 
55.6% 
(n = 10) 
44.4% 
(n = 8) 
I wanted to meet 
other members 
of the UNMC 
community 
outside my own 
program 
55.6% 
(n = 10) 
44.4% 
(n = 8) 
What aspects of participation in Doc’Apella are important to you? 
 Yes No Qualitative Comments 
Building 
community 
66.7% 
(n = 12) 
33.3% 
(n = 6) “I think it’s a good 
opportunity for those 
that enjoy acapella…it is 
a good way to deal with 
stress.” 
 
“It would be nice to 
‘practice’ even when 
there is no performance 
to practice for. I just like 
singing and want to do it 
often.” 
Stimulating 
mind 
72.2% 
(n = 13) 
27.8% 
(n = 5) 
 
Escaping stress 
 
94.4% 
(n = 17) 
5.6% 
(n = 1) 
 
Serving through 
music 
 
72.2% 
(n = 13) 
27.8% 
(n = 5) 
Performing for 
myself 
66.7% 
(n = 12) 
33.3% 
(n = 6) 
 
Table 1: Reasons for Joining, Important Aspects, and Qualitative Responses from 
UNMC Students Participating in Doc’Apella During the 2018-19 Academic Year
Creating music with others may provide an effective way 
for students not only to express creative energy but also to 
connect with one another. Group singing has been shown to 
promote feelings of inclusion and connectivity and to form 
social bonds quickly, perhaps through its unique combina-
tion of support, camaraderie, and self-expression [25-27]. 
Coordinating breaths, synchronizing the placement of con-
sonants, and listening carefully in order to harmonize in tune 
and match dynamics requires a level of cooperation that dis-
solves boundaries between the self and others. The reciprocal 
interactions inherent to group singing foster a sense of shared 
goals and meaningful belonging [24, 28]. The interdisciplinary 
nature of Doc’Apella emphasizes the potential of group sing-
ing to enhance communication and promote a collaborative 
culture both within and across health professions [25]. Over 
half (55.6%) of the survey respondents indicated they joined 
the group to meet others  in  the  UNMC community  outside 
their  academic  program.  In addition, two-thirds (66.7%) 
reported building community was an important aspect of the 
group.
Medical schools, residency programs, and hospitals in the 
United States have become increasingly aware in recent years 
of the issues burnout can create in their environments, both 
for students and for the broader health care community [5, 
9, 29]. From increased rates of depression and suicidal ide-
ation to poor performance and worse patient-care outcomes, 
burnout cultivates a negative work culture that undermines 
the incredible work health professionals do every day [5, 
9, 29]. The stress and rigor inherent in medical school and 
other  health professional education across the country can 
often   become maladaptive   and even harmful. At the time 
of this survey, 50% of student respondents reported expe-
riencing various levels of burnout, from “extremely burned 
out” to “definitely burning out and felt one or more symp-
toms of burnout.” This tracks with the report from American 
Academy of Family Physicians (AAFP) that nationally 50% 
of medical students will experience burnout at some point 
during their medical school career [30]. Two students in this 
survey endorsed “severe burnout to the point of seeking help,” 
which further correlated with AAFP’s research showing that 
10% of residents experience severe burnout involving depres-
sive symptoms and suicidal ideation [30]. As medical students 
prepare for the elevated responsibilities and stress brought 
by residency, preparing them mentally and emotionally runs 
tantamount to preparing them academically and clinical-
ly. Promoting strong habits of self-care and creative outlets 
in medical school can help arm students with tools to foster 
resiliency, which they can continue to employ in residency 
and, eventually, as part of health care teams across the span 
of their career.  
This study contributes to the myriad research currently 
underway regarding potential interventions that may mitigate 
or prevent against burnout by stimulating the creativity, emo-
tions, and empathy of providers and students. Several groups 
have utilized music as a tool to build resilience and have stud-
ied the positive impact that engaging in singing groups can 
provide. A study by Skingley and Ross formed a nurses sing-
ing group to decrease burnout within hospital teams and 
found that participation in the group not only decreased 
rates of burnout, but also improved job performance, both 
in the short term and cumulatively over time [31]. A random-
ized, controlled study of a recreational music protocol in an 
interdisciplinary group of long-term care workers found sig-
nificant reductions in multiple measures of burnout [32]. 
Music has proved an effective tool against burnout in other 
high-stress industries outside health care as well. For example, 
one study showed reduced burnout symptoms in teachers who 
participated in counseling groups that utilized music   ther-
apy   when  compared   to  teachers  in  counseling    groups 
that  used cognitive behavioral interventions alone [33]. Many 
medical schools have already established programs to increase 
students’ exposure to creative endeavors during their train-
ing. Stanford actively encourages students to engage with the 
arts alongside their coursework, striving to build a com-
munity of medical practitioners dedicated to “art-enabled 
reflective practice” [34]. Similarly, Weill Cornell College of 
Medicine formed an a cappella group and partners with Juil-
liard to encourage their students to participate in the arts [35].
Although this was a small single-site study, the bene-
fits identified by Doc’Apella participants may be achieved 
in similar interventions focused on creative group activities. 
The nature of this study’s design brings inherent limitations. 
Cause and effect are difficult to ascertain given the potential 
for confounding factors. Retrospective surveys are also prone 
the subjective influence of emotional memories and cognitive 
biases due to their reliance  on self-reporting. While the dif-
ference between the student’s levels of burnout before versus 
after participation was not significant in our study, this param-
eter would be better elucidated by asking these questions on 
separate surveys prior to participation and immediately after 
participation. Future studies could improve upon this design 
by collecting paired data that links each subject’s before and 
after scores. In addition, the small sample size limits the 
study’s power. Lastly, since members of this singing group 
3
©JWellness 2020 Vol 2, (2)
Thinking back to the time before Doc’Apella* 
I enjoyed my work / 
studies. I felt no 
symptoms of burnout. 
I was under stress, but I 
didn’t feel burned out. 
I was definitely burning out and 
felt one or more symptoms of 
burnout. 
I experienced symptoms of 
burnout that wouldn’t go away. I 
thought a lot about work / 
academic frustrations. 
I felt extremely burned out, 
to the point where I 
considered seeking or did 
seek help. 
Total Responses 
100%, (n = 0) 50%, (n = 9) 16.7%, (n = 3) 22.2%, (n = 4) 11.1%, (n = 2) 100%, (n = 18) 
After Doc’Apella* 
I enjoy my work / studies. 
I feel no symptoms of 
burnout. 
I am under stress, but I 
don’t feel burned out. 
I am definitely burning out and 
feel one or more symptoms of 
burnout. 
I experience symptoms of 
burnout that won’t go away. I 
think a lot about work / academic 
frustrations. 
I feel extremely burned 
out, to the point where I 
considered seeking or did 
seek help. 
 
5.6%, (n = 1) 61.1%, (n = 11) 5.6%, (n = 1) 22.2%, (n = 4) 5.6%, (n = 1) 100%, (n = 18) 
How beneficial has your participation in Doc’Apella been on your own sense of wellbeing? 
Not At All Minimally Somewhat Very Extremely   
0.00% (n = 0) 5.60% (n = 1) 22.20% (n = 4) 38.90% (n = 7) 33.30% (n = 6) 100.00% (n = 18) 
To what extent do you believe that your participation in Doc’Apella has helped reduce stress and burnout in your life? 
Not At All Minimally Somewhat Very Extremely   
0.00% (n = 0) 5.60% (n = 1) 50.00% (n = 9) 44.40% (n = 8) 0.00% (n = 0) 100.00% (n = 18) 
 
*Respondents were asked to select which description of burnout most closely described them, using their own definition of burnout.  Participants responded by choosing one option before the Doc'Apella intervention and one option 
after.  Both responses were collected at the same time following the intervention.  The analysis was completed with group responses and not paired data due to subject anonymity. 
 
 
Table 2: Burnout Symptoms Before Joining Doc’Apella and Today
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represent diverse health education programs, future studies 
could further characterize how level of burnout and poten-
tial benefit of singing group participation may vary by health 
profession.  
CONCLUSION
After several successful performances sharing music with 
patients and with the community, some Doc’apella mem-
bers noticed a change in overall wellbeing after rehearsals 
and exchanged mutual realizations that something had been 
missing in their lives. As medical trainees, participating in 
music was a casualty of limited free time. This study supports 
structured activities involving music as a creative outlet to 
connect with their health professions community and relieve 
stress and frustration often felt during medical training. The 
positive results from this study may be strengthened by assess-
ing the impact of structured creative opportunities (i.e., music, 
art, writing) on a larger scale.
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What is your current role at UNMC? 
 
 UNMC Student, College of Medicine 
 UNMC Student, College of Pharmacy 
 UNMC Student, College of Public Health 
 UNMC Student, College of Graduate Studies 
 UNMC Student, Other 
 
Thinking back to the time before you joined Doc'Apella and using your own 
definition of  "burnout," which statement best describes your experience?  
 
 I enjoyed/enjoy my work/studies. I felt/feel no symptoms of burnout.  
 I was/am under stress, but I didn’t/don’t feel burned out.  
 I was/am definitely burning out and felt/feel one or more symptoms of 
burnout.  
 I experienced/experience symptoms of burnout that wouldn’t/won’t go 
away. I thought/think a lot about work/academic frustrations.  
 I felt/feel extremely burned out, to the point where I considered seeking or 
did seek help.  
 
Why did you originally join Doc'Apella? (check all that apply)   
 friends  
 missed singing  
 missed performing  
 missed group activity  
 meet others  
 
How beneficial has your participation in Doc'Apella been on your own sense of 
wellbeing?  
 
 Not at all beneficial 
 Minimally beneficial 
 Somewhat beneficial 
 Very beneficial 
 Extremely beneficial 
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Thinking about today and using your own definition of "burnout," which 
statement best describes your experience? 
 
 I enjoyed/enjoy my work/studies. I felt/feel no symptoms of burnout.  
 I was/am under stress, but I didn’t/don’t feel burned out.  
 I was/am definitely burning out and felt/feel one or more symptoms of 
burnout.  
 I experienced/experience symptoms of burnout that wouldn’t/won’t go 
away. I thought/think a lot about work/academic frustrations.  
 I felt/feel extremely burned out, to the point where I considered seeking or 
did seek help.  
 
How would you describe burnout? 
 
How would you describe resiliency?  
 
Describe any previous music experience before Doc'Apella.   
 
Please provide any additional comments or suggestions you wish to share 
about Doc'Apella.   
 
To what extent do you believe that your participation in Doc'Apella has helped 
reduce stress and burnout in your life?  
 
 Not at all 
 Minimally  
 Somewhat  
 Very  
 Extremely 
 
What aspects of participation in Doc'Apella are important to you? (check all that 
apply) 
 
 Escaping my stress or frustration with a creative activity  
 Building new community and/or friendships  
 Stimulating my mind and/or developing my skills outside of my 
profession  
 Performing music for myself  
 Something else 
 
How would you rate the amount of Doc’Apella performances this past year (4 
total)?  
 
 Too few 
 Just right 
 Too many 
 
How would you rate the amount of group practice opportunities this past year?  
 
 Too few 
 Just right 
 Too many 
 
How important is performing in this type of event? 
 Least important       Somewhat important       Most important 
UNMC private events       
Patient rooms       
Broader community       
UNMC lobbies       
No audience       
